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Comment 
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Additional 
Product 


Job Number: 


1I11I111111111111111111111111111111 


Seq.#: 
Machine Or Operation: 
Description 
: 


1.0 
M303H0500 
303 HEX BAR 


I111111111111111111111111 
1I1111111111111 


Comment: 
Qty.:, 
0.0417 f(s)/Unit 
Total: 
2.0850 f(s) 


303 HEX BAR 


Material: AISI303 
SS 1/2" Hex Bar 


(M303HO.500) 
fP.- 
Batch: 
M'lo\\.\O 
~ ~', "'c. \-.e.':::. 
~ 
O~\,~\ ~(".....4::'1 


2.0 
HARDINGE 
HARDINGE CNC LATHE SMALL 


1111111111111111'11111111 


, 


11111111111111111111 


Comment: 
HAROINGE 
CNC LATHE SMALL 
.~ 
. ~ 


1-Turn 03121-21 


2-ldentify 
as 03121-21 


3-0eburr 
break all sharp edges 0.005" to 0.010" 
i"'\9, c '5i\"~. 
I~0 
~"eJ::, 


3,0 
aC2 
INSPECT PARTS AS THEY COME OFF MACHINE 


111111111111111111111 III/ 
11111I1111111111111111111 


Comment: 
INSPECT 
PARTS AS THEY COME OFF MACHINE 
lV\Sl 
0 c:. \ \ ~ 
I:.. ""' 
~il .... 


4.0 
>- 
aC8 
SECOND CHECK 


111111111111111111111 I11I 
1111111111111111111111111 


Comment: 
SECONO CHECK 
e:yJ ()--:dt ~7.:L1 
~I 


5.0 
PACKAGING 1 
PACKAGING RESOURCE #1 


1111111111111111'11111111 
1111111 111111111111111111 


Comment: 
PACKAGING 
RESOURCE 
#1 


Identify and Stock 
~CJo;;J;) 
l 
Location: 
U<J} 
oj 
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1/111/11/1111111111111111 


Comment: 
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CONTROL 
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Job Completion 
1111111111111111111111111111111111/1111111111 
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Description: 


DOCUMENT CONTROL 
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I11ib 
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, 
, 
£l/" 
B~, ~('U- 
~ 
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Form: rprocess 


Dart Aerospace ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mor 
QC Inspector 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 
NCR: Yes No 
DQA: __ 
Date: 
_ 


QA: N/C Closed: __ 
Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
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RevD 
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DART AEROSPACE 
LTD 
Work Order: 
'2522-4 


Description: 
Bolt 
Part Number: 
D3121-21 


f/ 
Inspection 
Dwg: 
D3121 
Rev: C 
Page 1 of 1 


FIRST ARTICLE 
INSPECTION 
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Drawing 
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Reject 
Comments 
Dimension 
Dimension 
Inspection 
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+/-0.010 
• ~\ 
c;. 
,/ 


0.050 - 0.060 
N/A 
.0 -se,. 
...,/ 


0.080 
+/-0.010 
r....~ 
V" 


10-32UNF3A 
N/A ~~\~' 
-~\-;).. " 
V"" 
().......,~~ 
';",.=:oL 
'" 


.. 


.~~ 
1 
,:':.', 


, 
. 


Measured 
by: 
~ 


I AUdile:.;:: I~(~ 
( I 
Prototype 
Approval: 
N/A 


Date: 
O'5l\~I~\ 
Date: 
{01~ 
". 
.., 


Rev I 
Date 
1Change 


no 
I Revised 
bv 
I Approved 


A 
I 04.02.27 
I New Issue 
I KJ/RF 
I 


H:\FORMS\Quality 
Assurance\approved 
QA\FAI 
revD 
__1P 


" 
- 
•.,.#".. 


REV. C 


SHEET 1 OF 10 


SCAlE 


DART AEROSPACE LTD 
HAWKESBURY. ONTARIO, CANADA 


BRACKETASSEMBLY 
1:2 


NEW ISSUE 


ADD RIDGES;ADD MAT'l PROP; FIX P/N 
ADO -141/-143/-144/-145/-146 


ADD CLEARANCE;USE -241 
BEARING 


DRAWING NO. 
03121 


TITL£ 


03.01.16 


04.02.17 


02.04.15 


D3t21~041 
BRACKET ASSEMBLY 
(REPLACES PREMIER piN 
B30-23000-33) 


~ 
(~ ..o:;<2b 


'~ 
__ 
~~~'H",_~,~~m 
O"\:.O,",.'2k, 
0 


B 


DESIGN4{/- 


CHECI<Ei. 


DATE 


04.02.17 


A 


03121-11 
BRACKET 


CI 
cz. 
031 21 - 21 
BOLT (1) 
03121-241 
BEARING ASSEMBLY (1) 


~.""" 
~~ 


03121-21 
BOLT (1) 
03121-241 
BEARING ASSEMBLY (1) 
(2 
PLACES) 
03121~04J (SHOWN) I 03121-044 
(QPPQSIli) 
BRACKET 
ASSEMBLY 
. 
. 
(REPLACES PREMIER P/N 
B30-23000-37/ 
-38) 


Ci,Of'COFi 
IP3121-Q46"'{QPPQSITE) 


'. 
, " 
..•. 
. ~' 
- 


B36U23b~O::351~36) 
,\ F'~' 
\.lUI 
, 
.~~", \ 


D~t21-Q45 
(SHOWN) 
BRACKET ASSEMBLY 
(REPLACES PREMIER P/N 


03121-13/-14 
BRACKET 


03121-21 
BOLT (1) 
03121-241 
BEARING ASSEMBLY (1) 
(2 
PLACES) 


03121-15/-16 
BRACKET 


I \ 


,1\ 
"'.. - ~ 
.isJ;1d 


Copyright @.2oo2 by DART AEROSPACE 
LTD 
THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS. SUPPUED ON THE: EXPRESS CONDITION THAT IT IS NOT TO BE USED FOR AtNPURPOSE 
OR COPIED 
OR COMMUNICATED TO AH'fOTHER 
PERSON WITHOUTWRITTEN PERMISSION FROM DART AEROSPACE LTD. 


DRAWING 
NO. 


SHEET 
2 
OF 
10 


SCALE 


1:2 


REV. C 
DART AEROSPACE 
LTD 
HAWKESBURY, 
ONTARIO, 
CANADA 


D3121 


TITLE 
BRACKETASSEMBLY 
04.02.17 


DESIGN..".1fr 


CHECKE~ 


DATE 


"-D3121-21 
BOLT (1) 
03121-241 
BEARING ASSEMBLY (1) 


03121-111 
BRACKET 


D3121-141 
BRACKET ASSEMBLY 
(REPLACES PREMIER P/N 
B30-23001-0 
1) 


03121-21 
BOLT (1) 
03121-241 
BEARING ASSEMBLY (1) 
(2 
PLACES) 


03121-113/-114 
BRACKET 


P;512]-143 
(SHQWN) / 
03121 ~144 (QPPQSITE) 
BRACKET ASSEMBI"Y 
( 
: )\ 
~...ut 'It 
(REPLACES PREMIER P/N 
830-23000-0:31'-04') 
'":0 


l COpy 
J.,lEI,)? 
,0:' 
03121-21 
BOLT (1) 
03121-241 
BEARING ASSEMBLY (1) 
(2 
PLACES) 
O;}]21-145 
(SHQWN) / 
BRACKET .ASSEMBLY 
(REPLACES PREMIER P/N 
B30-23000-05/-06) 


03121-115/-116 
BRACKET 


Copyright @ 2002 by DART AEROSPACE LTD 


THIS 
DOCUMENT 
is 
PRIVATE 
AND 
CONFiDENTIAL 
ANDIS 
SUPPLIED 
ON 
THE 
EXPRESS 
CONDITION 
THAT 
IT 
IS NOT TO 
BE 
USED 
FOR ANY 
PURPOSE 
OR 
COPIED 
OR 
COMMUNICATED 
TO ANY 
OTHER 
PERSON 
WITHOUT 
WRITIEN 
PERMISSION, 
FROM 
DART AEROSPACE 
LTD. 


DART AEROSPACE 
LTD 
HAWKESBURY, 
ONTARIO, 
CANADA 


DESIGN Ii- 
"1J1 


CHECK~ 


DATE 
04.02.17 


DRAWN <f«(P 


APPROVE 
DRAWING 
NO. 
D3121 


TITLE 


BRACKET 
ASSEMBLY 


REV. C 


SHEET 
:3 Of 
10 


SCALE 


1:1 


QEIAlLA; 
SLQI...QEIAU.. 
SCALE 
2: 1 
VIEW 
ROTATED 


o 


~AAAAAAA~ 
~ 
:A 
100' C'SINK 


SECTION 
~ 


DETAIL B; 


~ 
PARTIAL 
SECTION 
SCALE 
1:20 


0.025 
(TYP) 


0.032 


r 
0.050 
(TYP) 


.1 


, 
i 
• 
GOFf 
... ,~U~J 
. .'~'.,ICE 


Copyright @ 2002 
by DART AEROSPACE LTD 


THIS 
DOCUMENT 
IS 
PRIVATE AND 
CONfiDENTIAL 
AND 
IS SUPPLIED 
ON THE 
EXPRESS 
CONDITION 
THAT 
IT is 
NOT TO 
BE 
USED 
fOR 
ANY 
PURPOSE 
OR 
COPIED 
OR COMMUNICATED 
TO ANY 
OTHER 
PERSON 
WITHOUT WRITTEN 
PERMiSSION 
fROM 
DART AEROSPACE 
Ll1). 


REV. C 


SHEET 4 
OF 10 


SCALE 


1:1 


2.57 


0.130 --11-- 


DART AEROSPACE 
LTD 
HAWKESBURY. 
ONTARIO. 
CANADA 


D3121 


TITLE 


BRACKET ASSEMBLY 


DRAWING 
NO. 


SEE 
DETAIL 
B 


SEE 
2.56 
DETAIL 
A 
2.14 
RIDGES 


00,573 


0.345 


0.800 
RO.25 
(TYP) 


DRAWN 
BY 
{(7 


APPR•. 


04,02.17 


.392 
DIA 
+.002 
-,000 


DESIGN4 


CHECK~ 


DATE 


RO.38 


RO,25 
(2 
PLACES) 


1.869 


DRILL 
#21 
(00,159) 
TAP 
10-32UNF-3B 
THRU, 
C'BORE 
00.201 xO.1 00 


0,75 
0.375 


1 


,I 
co,~y 


r 
I 
.: "" :,:.11£ :tJ' 


,f 
IG.'1 
hi01 ICE 


03121-1 
t:BRAGKET 
1) 
MATERIAL: 
17-4 
SS 
PER AMS 
5604/5643 
(REF 
DART SPEC. 
M17-4-B) 
MIN 
ULTIMATE TENSILE = 
150 
ksi 
MIN YIELD 
TENSILE 
= 
100 
ksi 


5: 


23•j 
TOLERANCES 
ARE 
PER 
DART OSI 018 
UNLESS 
OTHERWISE NOTED 
ALL 
DIMENSIONS 
ARE 
IN 
INCHES 
BREAK 
ALL 
SHARP 
EDGES 
0.005 
TO 0,015 
ENGRAVE DART piN 
& LOGO AS 
SHOWN 
HOLE 
IN SPIGOT TO BE 
CONCENTRIC 
WITHIN 
0.005 


Copyright @ 2004 
by DART AEROSPACE LTD 


THIS 
DOCUMENT 
IS 
PRIVATE AND 
CONFIDENTIAL 
ANO 
IS SUPPLlEO 
ON THE 
EXPRESS 
CONDITION 
THAT 
IT IS NOT TO 
BE 
USED 
FOR 
ANY 
PURPOSE 
OR 
COPIED 
OR 
COMMUNICATED 
TO ANY 
OTHER 
PERSON 
WITHOUT 
WRITTEN 
PERMISSION 
FROM 
DART AEROSPACE 
LTD, 


DART AEROSPACE 
LTD 
HAWKESBURY, 
ONTARIO, 
CANADA 


DESIGNeJ- 


CHECK~" 


DATE 
04.02.18 


DRAWNBYf) 
{r 


AF>PROVED 
DRAWING 
NO. 
03121 


TITLE 


BRACKET ASSEMBLY 


REV. C 


SHEET 5 
OF 
10 


SCALE 


1;2 


1.280Lj60 


0.330J 


0.400 


SEE 
DETAIL 
A 


2.63 
J 


1.220 
I 


1.800 =-l 


RO.25 


2.80 
L 


0.130 --Jt=: 


2.48 


SEE 
DETAIL 
B 


DRILL 121 
(~O; 159) 
TAP 10-32UNF-3B 
THRU. 
C'BORE ~0.20 1><0.100 
(2 
PLACES) 


0.392 
DIA 
+.002 
-.000 


.~~! l' 
','Cr 


03121-13 
BRACKET (SHQWN) 
03121-14 
BRACKET (OPPOSITE;) 
1) 
MATERIAL: 
17-4 
SS 
PER AMS 
5604/5643 
(REF 
DART SPEC. 
M17-4-B) 
MIN 
ULTIMATE TENSILE 
STRENGTH = 
150 
ksi 
MIN YIELD 
TENSILE 
STRENGTH = 
100 
ksi 
2 
3 
) TOLERANCES 
ARE 
PER 
DART OSI 
018 
UNLESS 
OTHERWISE 
NOTED 
) 
ALL 
DIMENSIONS 
ARE 
IN INCHES 
4) 
BREAK 
ALL 
SHARP 
EDGES 0.005 
TO 0.015 
5) 
ENGRAVE 
DART piN 
& LOGO AS 
SHOWN 
6) 
HOLE 
IN 
SPIGOT TO 
BE CONCENTRIC 
WITHIN 0.005 


Copyright @ 2002 
by DART AEROSPACE 
LTD 


THIS 
DOCUMENT 
IS 
PRIVATE 
AND 
CONFIDENTIAL 
AND 
IS SUPPLIED 
ON 
THE 
EXPRESS 
CONDITION 
THAT 
IT IS NOT 
TO 
BE 
USED 
FOR ANY 
PURPOSE 
OR 
COPIED 
OR 
COMMUNICATED 
TO ANY 
OTHER 
PERSON 
WITHOUT 
WRITTEN 
PERMISSION 
FROM 
DART AEROSPACE 
LTD. 


DART AEROSPACE 
LTD 
HAWKESBURY, 
ONTARIO, 
CANADA 


04.02.18 


DRAWING 
NO. 
D3121 


TITLE 


BRACKET ASSEMBLY 


REV. C 


SHEET 6 OF 10 


SCALE 


1:2 


1.267L 


0.250 
1 
2.63 
2.80 
2.241.,-, 


II " 
SEE DETAIL B 
--11-0.130 


DRILL #21 
TAP 10-32UNF-3B 
THRU 
C'BORE 00.201 xO.' 00 
(2 
PLACES) 


CUI'/ 


RM.~~~D 


03121-15 
BRACKET (SHOWN) 
03121-16 
BRACKET (OPPOSITE) 
1) 
MATERIAL: 
17-4 
SS 
PER 
AMS 
5604/5643 
(REF 
DART SPEC. 
M17-4-B) 
MIN 
ULTIMATE TENSILE 
=150 
ksi 
MIN YIELD 
TENSILE 
= 
100 
ksi 
2) 
TOLERANCES 
ARE 
PER 
DART OSI 018 
UNLESS 
OTHERWISE 
NOTED 


6 


3~1ALL 
DIMENSIONS 
ARE 
IN 
INCHES 
BREAK 
ALL 
SHARP 
EDGES 
0.005 
TO 0.015 
ENGRAVE 
DART P/N 
AND 
LOGO AS 
SHOWN 
HOLE 
IN SPIGOT TO 
BE 
CONCENTRIC 
WITHIN 0,005 


I I 


'J;W"oJ 


.• C~IGf 


. 
Copyright @ 2002 
by DART AEROSPACE LTD 
THIS 
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IS 
PRIVATE AND 
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AND 
IS SUPPLIED 
ON THE 
EXPRESS 
CONDmONTHAT 
IT IS NOT TO 
BE 
USED 
FOR 
ANY 
PURPOSE 
OR 
COPIED 
OR 
COMMUNICATED 
TO ANY 
OTHER 
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WITHOUT WRITTEN 
PERMISSION 
FROM 
DART AEROSPACE 
LTD. 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


04.02.18 


DRAWN B}, 
fig I 


APPR~l- 
DRAWING NO. 
D3121 


TTI1..E 


BRACKETASSEMBLY 


REV. C 


SHEET7 Of 10 


SCALE 


1:2 


0.280 
0.600 


0.664 


0.1 30 -.....l ~ 


.j. 
. 
. 


: ~ 
• 
, 
I 


,"'.-r 
.2=2i11 
R~~fJD 


03121-111 
BRACKET 
1) 
REPLACES PREMIER P/N 
832-23001-11 
2) 
MATERIAL: 17-4 
SS PER AMS 5604/6643 
(REF DART SPEC. M17-4-8) 
MIN ULTIMATETENSILE =. 150 
ksi 
MIN YIELD TENSILE = 
100 
ksi 
3j 
TOLER.ANCESARE PER DART OSlO. 18 .UNLESS OTHEWISENOTED 
4 
ALL DIMENSIONS ARE IN INCHES 
5 
BREAK ALL SHARP EDGES 0,005 
TO 0.015 
6 
ENGRAVE DART P/N 
& LOGO IN AREAS SHOWN 
7 
HOLE IN SPIGOT TO BE CONCENTRIC WITHIN 0.006 


.. 
Copyright@ 2002. by DART AEROSPACE LTD 
. 
THIS DOCUMENT IS PRIVATE AND CONFiDENTIAL AND IS SUPPUED ON THE EXPRESS CONDmON THAT IT IS NOT TO BE USED fOR 
AN'( 
PURPOSE .ORCOPIEO 
OR COMMUNICATEDTO AN'( 
OTHER PERSON WITHOUT WRITTEN PERMISSION fROM DART AEROSPACE LTD. 


DART AEROSPACE LTD 
HAWKESBURY. ONTARIO, CANADA 


04.02.18 


DRAWN BY ? 
lA' 
"'I 


DRAWING NO. 
03121 


TITLE 


8RACKET ASSEM8LY 


REV. 
C 


SHEET 8 OF' 10 


SCAlE 


1:2 


DRILL #21 
(QSO.159) 
TAP 10-32 
UNF-3B 
THRU. 
C'eORE 
QSO.201xO.l00 
(2 
PLACES)'-'-;( 


•I)' '( 
" l 


SEE 
DETAIL 
B 


SEE 
DETAIL A 


0;5121-113 
BRACKET(SHOWN) 
D3121-11.+BRACISe:I 
(OPPOSITf;) 
1) 03121-113 
REPLACES PREMIER piN 
832-23001-13 
03121-114 
REPLACES PREMIER PIN 
832-23001-14 
2) 
MATERIAL: 17-4 
SS PER AMS 5604/5643 
(REF DART SPEC. M17-4-B) 
MIN ULTIMATETENSILE STRENGTH == 
150 
ksi 
MIN YIELD TENSILE STRENGTH == 
100 
ksi 
3) 
TOLERANCESARE PER DART OSI 018 
UNLESS 
OTHERWISENOTED 
4j 
ALL DIMENSIONS ARE IN INCHES 
5 
8REAK ALL SHARP EDGES 0.005 
TO 0.015 
6 
ENGRAVE DART PIN 
& LOGO IN AREAS SHOWN 
7 
HOLE IN SPIGOT TO 8E CONCENTRIC WITHIN 0.005 


Copyright @ 2002 by DART AEROSPACE LTD 
THIS DOCUMENT IS PRIVATEAND CONFlDEN'lW.. AND IS SUPPUED ON THE EXPRESS qONDmON THAT IT IS NOT TO BE USED FOR AN'( 
PURPOSE OR COPIED 
OR COMMUNlCATEDTOAN'(OTHER 
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1:2 


'~tH ! 


NOTED 


REV. C 


SHEET 9 
OF 10 


SCALE 


~0.392 
0.0. 
+.002 
-.000 


DART AEROSPACE 
LTD 
HAWKESBURY, 
ONTARIO, 
CANADA 


SEE 
DETAIL 
8 


03121 


TITLE 


BRACKET ASSEMBLY 


DRILL .#21 (~O.159) 
TAP 10-32 
UNF-38 
THRU, 
C'BORE 
~0.201 xO.100 
(2 
PLACES) 


DRAWING 
NO. 


2.24 
RIDGES 


0.130 ---II--- 


03]21-115 
BRACKET 
(SHOWN) 
03121-1 )~'aBACK.ET (QPPQS[(E) 
1) 
03121-115 
REPLACES PREMIER piN 
B32-23001-15 
03121-116 
REPLACES PREMIER P/N 
B32-23001-16 
2) 
MATERIAl: 17-4 
SS PER AMS 5604/5643 
(REF DART SPEC. M17-4-B) 
MIN ULTIMATETENSilE 
STRENGTH == 
150 
ksi 
MIN YIELD TENSilE 
STRENGTH == 
100 
ksi 


;~ 


3jTOLERANCESARE PER DART QSI 018 
UNLESS OTHERWISE 
ALL DIMENSIONSARE IN INCHES 
BREAK ALL SHARP EDGES 0.005 
TO 0.015 
ENGRAVE DART P/N 
& LOGO IN AREAS SHOWN 
HOLE IN SPIGOT TO BE CONCENTRIC WITHIN 0.005 


RO.250 


04.02.18 


5.94 


3.630 


-_ ......- ..... ..- ....•- 
~ 


+ 
I 
+ 


0.280 
0.236 
0.432 
0.600 


0.900 


4.580 


3.313 
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0.865 
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REV. C 


SHEET 10 OF 10 


SCALE 


1:1 


1.024 0.838 
J ~;OO2 c. 


RO.063 


DART AEROSPACE LTD 
HAWKESBURY, ONTARIO, CANADA 


£n 
---, 
0.230 
0.315 
I 8.238::1:0.001 


DRAWING NO. 
03121 


TrTLE 


BRACKET ASSEMBLY 


0.375L 
t;=TAP 
10-32 


~ 
UNF-3A 


--til---- 0.080 
--lr--- 0.050 TO 0.060 


p3121 •..21 BOLT (SQALE 
1;1) 
1) 
MATERIAL: AISI 303 
SS HEX, ANNEALED 
(REF DART SPEC. M303HO.500) 
2) 
FINISH: 
NONE 
3) 
TOLERANCES ARE PER DART QSI 018 
UNLESS 
OTHERWISE NOTED 
4) ALL DIMENSIONS ARE IN INCHES 
5) 
BREAK ALL SHARP EDGES 0.005 
TO 0.015 


, 
I ~' 


\ \ 
. ~0.3~0 


l- 0.096 
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D3121-17 
WASHER(SCALE 
2;1) 
1) REPLACES PREMIER PIN 
B32 - 2300 1-17 
2) 
MATERIAL: AISI 303 
SS ROUND BAR, ANNEALED 
(REF DART SPEC. M303R) 
3) TOLERANCES ARE PER DART aSI 018 
UNLESS 
OTHERWISE NOTED 
4) ALL DIMENSIONS ARE IN INCHES 
' 
5) 
BREAK ALL SHARP EDGES 0.005 
TO 0.015 


0.314 --l 
(REF) 
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.365 
OIA 


03121-25 
CAP 


03121-23 
BEARING 


03121-241 
BEARING 
ASSEBLY 
(SCALE 
1;1) 


P3121-25 
CAP 
(SQALE 
';1) 
1) MATERIAL: DELRIN. ROD, ~1.25 
(REF DART SPEC. M-DELRIN-R1.250) 
2) 
TOLERANCES ARE PER DART aSI 
018 
UNLESS 
OTHERWISE NOTED 
3) 
ALL DIMENSIONS ARE IN INCHES 
---I r-- 0.236 
~0.866 
0.0. 
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(REF) 


~0.390 
. 
. (~~h 
D3121-23. 
BEARING 
(SQALE 
1;9 
1) POSSIBLE SUPPLIER: SKF P N 61900- 
2Z 
OR KML PIN 
6900~ZZ 
2) ALL DIMENSIONS ARE IN INCHES 
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03121-19 
BEARING 
(SCALE 
1;1) 
1) 
POSSIBLE SUPPLIER: KING BEARING PIN 
6000-2ZJ/EM 
FAFNIR PIN 
9100KDD 
2) 
ALL DIMENSIONS ARE IN INCHES 


